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Again, if we compare the complete circle with a narrow annular aperture of the same radius, we see that in the latter case the first dark ring occurs at a much smaller obliquity, viz.
r//=-T655xX/2jR.
It has been found by Herschel and others that the definition of a telescope is often improved by stopping off a parfc of the central area of the object-glass; but the advantage to be obtained in this way is in no case great, and anything like a reduction of the aperture to a narrow annulus is attended by a development of the external luminous rings sufficient to outweigh any improvement due to the diminished diameter of the central area*.
The maximum brightnesses and the places at which they occur are easily determined with the aid of certain properties of the Bessel's functions. It is known f that
jo'(*) = -</!(*);
(I?, 18)
The maxima of G occur when
= 0 ;
dz \   z   /        z or by (17) when J»(z) = 0.    When z has one of the values thus determined,
The accompanying table is given by Lommclj', in which the first column gives the roots of /a (z} = 0, and the second and third columns the corresponding values of the functions specified. It appears that the maximum brightness in the first ring is only about ^f of the brightness at the centre.
z	2 3-^(2)	«^w
•oooooo	+ 1 -000000	1-000000
5-135630	-  -132279	•017498
8-417236	-1-  -064482	•004158
11-619857	-  -040008	•001601
14-795938	+  -027919	•000779
17-959820	-  -020905	•000437
* Airy, foe. cit.   " Thus the magnitude of the central spot is diminished, and the brightness of the rings increased, by covering the central parts of the object-glass." f Todhunter's Laplace's Functions, ch. xxxi.                             $ Loc. cit.81.    [Vol. i. Art. 73.]descending series for J0 (2) appears to have been first given by Sir W. Hamilton in a memoir on "Fluctuating Functions," Hoy. Irish Trans. 1840.   Z         2s                 6
